Probing the normal and autoimmune B cell repertoire with Epstein-Barr virus. Frequency of B cells producing monoreactive high affinity autoantibodies in patients with Hashimoto's disease and systemic lupus erythematosus.
The frequency of cell precursors producing Ig of different classes and Ag-binding activities were determined, using EBV-infection and limiting dilution assays, in healthy subjects and patients with autoimmune disease. A large proportion of circulating B cells from healthy subjects were committed to the production of IgM antibodies that were polyreactive and bound a variety of self- and exogenous Ag, i.e., IgG Fc fragment, ssDNA, thyroglobulin, thyroid microsomal Ag, insulin, and tetanus toxoid. Similar frequencies of these polyreactive antibody-producing cells were found in patients with Hashimoto's disease and SLE. In contrast, significantly higher frequencies of cell precursors producing monoreactive IgG autoantibodies to thyroid Ag (thyroglobulin and thyroid microsomal Ag) and ssDNA were found in Hashimoto's disease and SLE patients, respectively. Calculation of the Kd revealed that monoclonal polyreactive antibodies were in general low affinity (Kd, 10(-3) to 10(-7) mol/liter), whereas monoclonal monoreactive autoantibodies were high affinity (Kd, 10(-9) to 10(-11) mol/liter). The detected frequency and high affinity of the monoreactive autoantibodies in Hashimoto's disease and SLE patients were comparable to those of anti-tetanus toxoid and anti-insulin IgG mAb produced by B cell clones from vaccinated healthy subjects and insulin-treated patients with insulin-dependent diabetes mellitus, respectively. These findings support the hypothesis that the autoimmune B cell repertoire in patients with organ-specific and systemic autoimmunity is shaped by Ag-driven responses rather than merely reflecting a polyclonal B cell activation.